This study uses the annual data of Chinese A-share listed companies held by institutional investors during the period of 2005-2016 for empirical analysis. First, this study uses the panel regression model to explore the relationship between institutional ownership and stock return volatility. Then, the CAPM one-factor model and the Fama-French three-factor model are used to analyze the relationship between institutional ownership and idiosyncratic risks. Finally, we estimate the relationship between institutional ownership and corporate governance. Furthermore, we compare the empirical results before, during, and after the crisis. This study uses the Hausman test and the endogenous test to validate the results. The empirical results show that the management behavior of independent institutional investors is more obvious post-crisis. However, gray institutional investors have no impact on idiosyncratic risks. In the regression of the CAPM one-factor model, domestic institutional investors have effectively reduced the idiosyncratic risks before the financial crisis. Foreign institutions' monitoring performance before, during, and after the crisis is not obvious. All institutional ownership has a significant positive impact on the top 10 shareholders, but independent and domestic institutional ownership has a significant negative impact on senior shareholders. Institutional ownership has little impact on the movement of the first shareholder and CEO.
Introduction
The role of institutional investors in corporate governance is becoming increasingly important. Many economists believe that the 2007-2008 global financial crisis was the worst financial crisis since the Great Depression of the 1930s. This crisis raised awareness of the importance of corporate governance. As a major shareholder, these professional institutional investors offer the potential to strengthen oversight of corporate governance [1, 2] . Mcnulty and Nordberg [3] argue that institutional investors play an important role as stewards in corporate governance.
Institutional investors in the Chinese stock market are relatively new, and their stocks have experienced rapid growth. Since China joined the World Trade Organization (WTO) in 2001, the total investment quota of qualified foreign institutional investors (QFII) from June 2003 to September 2010 has increased from US $425 million to US $19 billion [4] . However, after seven years of the 2007-2008 global financial crisis, this quota increased significantly to $81.738 billion at the end of September 2016 [5] . Liu [6] believes that China will speed up its approval of joint ventures for security companies and fund companies, in which foreign investors have a majority stake, which is a sign that policymakers are pushing for the opening of the national financial system.
The Chinese market has its own particularities. In China, we must seriously consider the impact of national policies on corporate ownership [7] . As reported by Naughton [8] , investors need to consider the unique characteristics of China, such as the influence of state-owned enterprises (SOEs) and government policies. At the same time, in recent years, through the reform of the share-trading structure and the listing policies and rules of listed companies, the foundation and supervision of China's stock market have undergone tremendous changes [9] .
Continuing our previous research [10, 11] , this study further explores the role of institutional investors on stock market stability and corporate governance. Most emerging stock markets often have high price volatility because of various uncertainties, such as unexpected market crashes caused by political or financial crises. The recent global financial crisis has demonstrated large stock price volatility and its impact on emerging market investors [12] [13] [14] .
A large body of literature explores whether institutional investors influence the volatility of stock returns [9, 15, 16] . Although institutional investors have long been regarded as a financial market, especially in emerging economies, the question of the impact of institutional investors on stock market stability has been questioned. After the recent financial crisis, institutional investors have been subject to increasing public scrutiny because it is widely believed that the use of leverage and short-term financing by institutional investors is the main cause of financial volatility. Policy makers, practitioners, and academic researchers have emphasized that institutional investors may be the cause of stock market volatility [17] .
This study focuses on whether institutional ownership affects the risk-taking or corporate governance of Chinese A-share listed companies. This study used the annual data of Chinese A-share listed companies held by institutional investors during the period from 2005 to 2016. The reason for choosing this period for the study period was that this period was a complete period including the financial tsunami before the US-China trade. During this period, QFII has grown in China's financial market. The purpose of this study is to explore whether institutional investors use their regulatory responsibilities as active ownership and compare the diversified management behavior of institutional investors in the three periods of the financial tsunami (i.e., pre-crisis, crisis, and post-crisis).
In order to test the robustness of the empirical results, this study used a panel regression model to explore the relationship between institutional ownership and stock return volatility, idiosyncratic risks, and corporate governance variables using the ordinary least squares (OLS) method. Then, this study further compares the empirical results of the three periods of the financial tsunami (i.e., pre-crisis, crisis, and post-crisis). This study also verified the model's reliably. That is, this study used the Hausman test to determine which model is more appropriate between the fixed effect model and the random effects model. Finally, this study conducted endogenous testing to address endogenous problems.
Through empirical evidence, this study is expected to contribute to the institutional ownership literature. At the same time, from a market perspective, this study seeks to further understand what types of institutional investors have management responsibilities as active ownership [3] and institutional investors' investment behavior during the financial tsunami.
The empirical results show that independent institutional investors exercise their supervisory responsibilities as active ownership, and the management behavior of such independent institutional investors is more obvious post-crisis. However, gray institutional investors have no impact on idiosyncratic risks. On the other hand, in the regression of the CAPM one-factor model, domestic institutional investors have effectively reduced the idiosyncratic risks before the financial crisis. As for foreign institutions, their monitoring performance is not obvious. The empirical results of corporate governance have shown that institutional ownership always has a significant positive impact on the top 10 shareholders, but independent and domestic institutional ownership has a significant negative impact on senior shareholders. Institutional ownership has little impact on the personnel changes of the largest shareholder and CEO. Therefore, our findings are important because they provide a broader view of institutional investors' motivations and activities. These findings have not only changed corporate governance but have also changed board decisions and operational practices, as well as measures for assessing performance. In addition, the results can be applied to national decision makers to improve the quality of governance at the government level, enabling institutional investors to generate sustainable returns and promote the economic and governance performance of companies in developing countries.
The organization of the project is as follows. In Section 2, we review the literature on the relationship between institutional ownership and corporate stock return volatility and corporate governance. In addition, the hypothesis of this study is presented. Section 3 presents methods, data, and variables for empirical analysis. Section 4 shows the empirical results of fixed model regression and endogenous testing. Section 5 describes the conclusion.
Literature Review and Hypothesis
Some empirical papers have shown that individual investors usually follow a reversal trading strategy [18, 19] . Unlike individual investors, institutional investors are trustees and may be subject to agency conflicts. As a result, they are bound by a number of rules designed to prevent them from using other people's money to speculate. For example, the 'Prudent-Man' rule allows institutional investors to invest most of their holdings in prudent stocks. In past studies, age, low volatility, and stable dividends have been used as indicators of caution [20] .
In general, individual investors sell fast and buy slowly, indicating that individual investors trade for non-information reasons [21] . However, institutional investors will choose to manage well-managed companies [8] . In addition, they can improve the quality of information in the domestic stock market in a good corporate governance environment, thereby significantly reducing transaction costs and risk exposure [22] .
As a major shareholder, these professional institutional investors can strengthen the monitoring of corporate governance [1] . They play an important stewardship role in corporate governance [3] , which aims to promote the company's long-term success and benefit the company, investors, and the economy as a whole. The management of institutional investors is not just about voting but also about supervising and communicating with the company on issues such as strategy, performance, risk, and capital structure [23] . In addition, it is widely believed that institutional investors know more about the situation than individual investors do [24] . West [25] shows that an increase in the price information content will reduce fluctuations in stock returns. Therefore, a higher level of institutional ownership will be associated with prices that are more informative.
In 2002, the China Securities Regulatory Commission (CSRC) issued the Interim Measures for the Administration of Domestic Securities Investment by Qualified Foreign Institutional Investors, allowing QFII to convert a certain amount of foreign capital into RMB and directly invest in China's domestic A-share market. Therefore, the process of opening up China's capital market has taken a big step forward. This process has introduced QFII's advanced investment and management skills to local Chinese investors, enabling them to allocate financial resources more efficiently, as the proportion of domestic and international institutional investors increases. Chinese companies and investors have also introduced modern corporate governance.
On the other hand, according to China Securities Journal, Li Chao, vice chairman of the China Securities Regulatory Commission, also said that China must accelerate the opening of its capital market, build a globally competitive bank, and improve the trading links with Hong Kong stocks. As can be seen from the above analysis, the role of financial institutions in China has changed over time due to changes in China's regulations. For this study, institutional investors are expected to contribute to the negative correlation between institutional ownership and volatility.
As shown by Ferreira and Matos [26] , institutional owners may be related to the companies they invest in. Institutional investors in China can be divided into independent institutional investors and gray institutional investors. The relevant theories and knowledge about these institutional investors are shown below.
Independent institutional investors are "active institutions" who like to collect information and have fewer restrictions on investment [26] . There are fewer business relationships with investment companies, and revenue and management costs are largely dependent on performance. Independent institutional investors are more concerned with corporate governance and management practices of their investment companies. Therefore, this study also expects such institutions to reduce the volatility of stock returns. However, grey institutional investors are "passive institutions" that have more business relationships with the companies they invest in [26] , hold shares without regard to management practices, and engage in less supervision of the governance of their investment companies. Therefore, this study assumes that gray institutional ownership does not reduce the volatility of stock returns and proposes the following assumptions:
Hypothesis 1a. Independent institution investors have a negative impact on stock return volatility and idiosyncratic risks and improve the efficiency of corporate governance.
Hypothesis 1b. Grey institution investors have a positive impact on stock return volatility and idiosyncratic risks.
Institutional investors in China can be classified as domestic institutional investors and QFIIs based on geographic sources. According to previous research, domestic institutional investors in China are mainly composed of mutual funds belonging to independent institutions [10, 27] . Domestic institutional investors are more familiar with the local market economy environment and have the advantage of information asymmetry. It is worth noting that QFII plays a more important role in promoting changes in corporate governance practices than domestic counterparts, so they are often considered active institutions [1] .
However, the research in the literature provides mixed results for the impact of foreign ownership on the volatility of stock returns. On the one hand, these studies suggest that foreign investors have advanced management skills and marketing expertise that can provide better corporate control and improve the corporate governance environment [22, [28] [29] [30] , so QFII can reduce stock return volatility. On the other hand, many authors document the positive effects of fluctuations in foreign ownership and stock returns. They believe that foreign capital may undermine the stability of the domestic stock market, and these capitals are also seen as the main cause of the financial crisis [15, [31] [32] [33] [34] . Thus, QFII can increase the volatility of stock returns. However, this study expects that QFII will have more incentives to monitor corporate governance and improve corporate governance efficiency. Therefore, this study proposes the following assumptions:
Hypothesis 2a.
Benefiting from the advantages of information asymmetry, domestic institutional investors have a negative impact on stock return volatility and idiosyncratic risks and improve the efficiency of corporate governance.
Hypothesis 2b.
As an active institution, QFIIs have a negative impact on stock return volatility and idiosyncratic risks and improve the efficiency of corporate governance.
In addition, the paper compares the impact of institutional ownership on volatility, idiosyncratic risks, and corporate governance before, during, and after the financial crisis. Therefore, this study proposes the following assumptions: Hypothesis 3. In the three periods of the financial tsunami (i.e., pre-crisis, crisis, and post-crisis), institutional ownership affected volatility, idiosyncratic risks, and corporate governance.
Methodology
In this section, this study describes the variables and methods we used in our study. Our data on institutional holdings were collected from the S&P capital IQ and QFII data from the China Stock Market and Accounting Research (CSMAR) database. This study selects the annual data covering the period of 2005-2016, a period including financial crisis. This study examines all companies held by institutional investors listed in China's A-shares, both in the Shanghai Stock Exchange (SSE) and the Shenzhen Stock Exchange (SZSE) but excludes the special treatment companies.
To make the results more robust, our empirical method is as follows. First, this study uses the Hausman test to determine which model is more suitable between the fixed effects model and the random effects model. Furthermore, this study performs endogenous tests to solve endogenous problems. The data structure of this study that combines the longitudinal of a time series and a cross-section. Furthermore, in order to avoid ignoring the bias or inefficiency estimates of certain variables in the time series or cross-sectional data, we use the panel data estimation to get the best estimate.
Therefore, in order to test the relationship between institutional ownership and firm-level stock return volatility, idiosyncratic risks, and corporate governance, this study applies three regression models to the panel estimation, proposed by Lin et al. [10] and Lu [11] , which are
where Vol i,t is the return volatility for the stock i at time t, σ 2 ε i,t is idiosyncratic risks, CG i,t,m is the corporate governance variables, there m = 1, 2, 3, 4, 5 representing five CG i,t variables (Top_ten; Senior; First_holder; CEO agent and CEO dismissal), IO i,t is the proportion of shares held by institutional ownership, and Con i,t are firm-level control variables. Additional where β 0 , β 1 , β 2 , γ 2 , . . . , γ n , δ 2 , . . . , δ T are unknown coefficients. F2 i . . . Fn i are n-1 firm binary indicators where F2 i = 1 if i = 2 and F2 i = 0 otherwise, and so forth. Similar Y2 t . . . YT t are T-1 year binary indicators, Y2 t = 1 if t = 2 and Y2 t = 0 otherwise, and so forth. ε i,t is error term.
Stock Return Volatility and Ldiosyncratic Risks
Consistent with Foucault et al. [21] , this study uses a proxy of firm-level stock return volatility. The measurement of volatility is the standard deviation of daily stock returns, calculated as
where MEAN i,t is the annual average rate of stock return. Furthermore, this study follows the methods of Delgado-García et al. [35] to calculate the systematic risk and idiosyncratic risk variables. To test the relationship between the institutional ownership and idiosyncratic risks of stocks, this study uses the beta (β) of the capital asset pricing model (CAPM) to estimate the systematic risk of a stock.
The market beta of stock i is given by
where Cov(R i,t , R m,t ) is the covariance of the return of stock i and the market return at time t, and σ 2 R m,t is the variance of the market return. In this study, we use the CIS 300 index as the benchmark because the CSI 300 is a constituent stock index compiled from 300 A-shares in the Shanghai and Shenzhen stock markets. Then, this study uses stock return volatility as the total risk minus systematic risk to approximate the idiosyncratic risk of the stock. The total risk of the stock is calculated as
Then the idiosyncratic risk of the stock is calculated as
where σ 2
is a measure of the total risk (which, in this paper, is Vol i,t ), and σ 2 ε i,t is the firm's idiosyncratic risk for stock i over the estimation period.
At the same time, this study also uses the Fama-French three factors model to measure stock risk:
where R i,t is the return of stock i and the market return at time t, R f ,t is the risk-free return rate, and the three factors data are the risk premium, SMB, and HML, which are collected from the China Stock Market and Accounting Research (CSMAR) database. Where α i,t is risk, in the ideal case, the risk of the portfolio will all be explained by three factors, which α i,t should be statistically equal to zero. β 3 f actor , β s , β h refer to the factor coefficients.
Corporate Governance Variables
• Shareholding ratio of the top 10 shareholders:
where s m is the shares of one shareholder in the top 10; m = 1, 2, 3 . . . 10.
•
Shareholding ratio of the director, supervisor, and executive:
where dse 1 is the shares of the directors, dse 2 is the shares of the supervisors, and dse 3 is the shares of executives. • Whether or not the first major shareholder changes: Whether or not the first major shareholder changes is expressed with dummy variables
• The CEO's change type: There are two types of CEO changes in public corporations in China. The types are expressed as dummy variables, as
Institutional Ownership
First, this study defines total institutional ownership (Total_IO) as the sum of the holdings of all institutions in China's capital market. In China, there is multiple institutional ownership. Following prior studies [26, 27, 36] , this study used two ways to classify all different four types of institutional ownership in two groups in China's capital market. One way is to identify them by the types of their relationships with the firm and whether they have potential business ties with the firm in which they invest. This group is independent institutional ownership (Indep_IO) versus grey institutional ownership (Grey_IO). Another way is to divide them by the geographic origin of institutions. This group is domestic institutional ownership (Domes_IO) versus qualified foreign institutional ownership (QFII_IO).
As in previous relative studies, independent institutional ownership (Indep_IO) includes hedge fund managers, investment managers, sovereign wealth funds, and VC/PE Firms. Funds are the major institutional investors in the Chinese stock market. Almazan et al. [37] regarded this type of institution as paying more attention to monitoring corporate governance and the managerial behavior of the firms that they invest in; they called them "active institutions". These institutions are more likely to collect information and face fewer regulatory restrictions on their investments [26] . They also have fewer potential business relationships with the firms in which they invest. Considering the agency problem, that fund managers are under pressure to provide good returns, their income and management fees mainly depend on their performance.
Grey institutional ownership (Grey_IO) includes banks, insurance companies, family offices/trusts, REIT, corporate pensions, government pensions, union pension sponsors, charitable foundation, educational/cultural endowments, and unclassified. This type of institution pays less attention to monitoring corporate governance. Instead, they hold shares without reacting to management actions. Almazan et al. [37] called them 'passive institutions'. These institutions have more current or prospective business relationships with the firms they invest in [26] .
According to the geographic origin of the institutions, this study always classifies domestic institutional ownership (Domes_IO) versus qualified foreign institutional ownership (QFII_IO) as an institutional group of ownership. 
• Grey institutional ownership (Grey_IO): Institutional ownership by grey institutions (k1: Banks; k2: Insurance companies; k3: Family offices/trusts; k4: REIT; k5: Corporate pension; k6: Government pension; k7: Union pension sponsors; k8: Charitable foundation; k9: Educational/cultural endowments; and k10: Unclassified) as a percentage of shares outstanding.
• Domestic institutional ownership (Domes_IO): Institutional ownership by domestic institutions as a percentage of shares outstanding.
• Qualified foreign institutional ownership (QFII_IO): Institutional ownership by qualified foreign institutions as a percentage of shares outstanding.
Firm-Level Control Variables
Variables that measure firms are included in our studies as follows, according to Chen et al. [9] , Nguyen et al. [38] , and Rubin and Smith [39] . Firm-level variables include log market capitalization (SIZE), leverage ratio (LEVERAGE), stock return (RET), and turnover (TURN).
•
Market capitalization (SIZE): as the logarithm of annual market capitalization.
• Stock return (RET): as the annual (end-of-year) geometric stock rate of return in n periods.
• Turnover (TURN): as the annual share volume divided by adjusted shares outstanding.
• Leverage ratio (LEVERAGE): as the ratio of long-term liability at the end of the fiscal year to total equity.
Descriptive Statistics
The study data comprise the annual data of 2508 firms held by institutional investors and listed in China's A-shares. The above firms are distributed in the Shanghai Stock Exchange (SSE) and the Shenzhen Stock Exchange (SZSE) but exclude the special treatment companies. They cover the period from 2005 to 2016 and are collected from the 'S&P capital IQ' database and the China Stock Market and Accounting Research (CSMAR) database. Table 1 reports the basic statistical characteristics of the above four types of data. Subsequently, this study will use the mean value of alternative variables to illustrate the phenomena found in China. Regarding the stock return volatility variables, we note that the volatility varies between 0.007 and 0.983, and the mean value is 0.033, indicating a significant variability in the volatility of Chinese firm stocks. The mean value of the proportion of the equity of the top 10 shareholders is 0.563, indicating, on average, that half of the equity is held by the top 10 shareholders in firm.
As shown the institutional ownership variables, the mean value of the total institutions is 0.119, denoting that the firms held by institutional investors have a proportion of 11.90% for all firms that possess the values of all the variables considered in this study. Notably, the above firms are listed in China's A-shares. Among the total institutions, the independent institutions have a proportion of 74.79% (i.e., 0.089/0.119) whereas grey institutions have a proportion of 25.21% (i.e., 0.030/0.119). On the contrary, domestic institutions own a proportion of 98.32% (i.e., 0.117/0.119), whereas QFIIs own a proportion of 1.68% (i.e., 0.002/0.119) for the total institutions. These results indicate that the independent institutions or the domestic institutions are the main types of institutional investors in China. The first group of PCC tests was the relationship between the two stock return volatility variables and the institutional ownership variables. In this group of tests, we were interested in which types of institutional ownership have a negative relationship with volatility. We found that the PCC values between Indep_IO and all stock return volatility variables were significantly negative. The same Domes_IO values have a negative relationship with volatility. Note: **, * indicate significance at the 1% and 5% levels (two-tailed), respectively.
The second group of PCC tests is the relation between the stock return volatility variables and firm-level control variables. In this group of tests, this study found that PCC values between the SIZE and stock return volatility variables were almost significantly negative. This means that the larger the company, the lower the volatility of its returns [9, 22, 34, 40] . Turnover is one of the most important factors to affect return volatility. The values between that TURN and stock return volatility variables were almost significantly positive. This means that the higher the turnover, the higher the volatility of return [9, 22] . In addition, the values between RET and idiosyncratic risk were significantly positive.
The third group of PCC tests is the relation between corporate governance variables and institutional ownership variables. In this group of tests, we found that the PCC values between the top 10 and institutional ownership variables were all significantly positive, but the PCC values between the senior and institutional ownership variables were all significantly negative.
The fourth group of PCC tests is the relation between the corporate governance variables and firm-level control variables. In this group of tests, we found that the top 10 shareholders vs. senior shareholders have a different relationship with SIZE and TURN, but both have the same relationship with LEV, where the PCC values were significantly negative.
Empirical Results
The models use both a fixed effects and random effects panel estimator to analyze the data. Then, this study uses the Hausman test to estimate which effect is preferred. We use Hausman [41] to determine whether the random effect model is more suitable than the fixed effect model.
The null hypothesis and alternative hypothesis of the Hausman test are set as follows:
If H 0 is accepted, it is recommended to use a random effects model estimate.
where m represents the chi-square allocation with a degree of freedom of k.β f ixed is the coefficient estimate for the fixed effect model.β random is the coefficient estimate for the random effect model. f ixed is the covariation matrix of the fixed effect model. random is the covariation matrix of the random effect model. For the above verification and statistical analysis, this study uses EVIEWS software for estimation. The value of the chi-square is 130.68, and the p-value (0.000) is significant. Thus, the results of the Hausman test suggest the preference for the fixed effects estimation in our data set. For that estimation, this study reports only the fixed effects estimation results as it is recommended by the Hausman test results. Table 3 reports the fixed effects estimation results where the dependent variable is stock return volatility. The sample data covers the period of 2005-2016, which includes the financial crisis 2008-2009. Since 2002, the Chinese Securities Regulatory Commission (CSRC) has permitted QFIIs to convert a certain amount of foreign capital into Chinese currency and to invest directly in the Chinese domestic A-share market. In this period, the coefficients of Indep_IO are significantly negative. Conversely, the coefficients of Gery_IO are not significant. The coefficients of Domes_IO are negatively and significantly correlated with stock return volatility variables, but the coefficients of QFII are not significant, which indicates that a higher proportion of shares held by Indep_IO and Domes_IO contribute to a lower risk of the corresponding company's stock returns. The results also provide some further information about the firm level stock return volatility of Chinese firms. The coefficients of firm size are negative and significant. The negative relationship suggests that the stock prices of larger firms are less risky. The coefficients of turnover and stock return are positive and significant. This means that the higher the turnover, the higher the volatility of return. This also confirms that companies with high stock returns have greater risks.
Effect of Institutional Ownership on Stock Return Volatility
Then, this study separates the sample data into three periods, the pre-crisis from 2005 to 2007, the crisis from 2008 to 2009, and the post-crisis from 2010 to 2016. During the crisis, models (7) (8) (9) show that Indep_IO is negatively and significantly correlated with the stock return volatility variables, which indicates that a higher proportion of shares held by independent institutional investment contribute to a lower risk for the corresponding company's stock returns, which is consistent with our expectation. Finally, the post-crisis period models (10) (11) (12) show that the coefficients of Indep_IO and Domes_IO are negative and significant. This negative relationship suggests that the stock prices of firms held by Indep_IO and Domes_IO are less risky. Therefore, independent and domestic institutional investments play a stabilizing role in the Chinese share markets. Table 4 reports the fixed effects estimation results where the dependent variable is the idiosyncratic risk of the CAPM one factor model. In the period of 2005-2016, models (1) (2) (3) show that the coefficients of Indep_IO are significantly negative. In another group, the coefficients of Domes_IO are significantly negative. The coefficients of Gery_IO and QFII_IO are not significantly correlated with the one-factor idiosyncratic risk. In the models (1-3) of Table 5 , the results are the same as the results of Table 4 . This indicates that the higher proportion of shares held by Indep_IO and Domes_IO contribute to a lower idiosyncratic risk of the corresponding company's stock returns.
The results also provide some further information about the firm-level idiosyncratic risk of Chinese firms. Tables 4 and 5 show that in models (1-3), the coefficients of size are negative and significant. This negative relationship suggests that the stock prices of larger firms have fewer idiosyncratic risks. The coefficients of stock returns are positive and significant. This positive relationship suggests that firms with high stock returns have relatively high idiosyncratic risks. The coefficients of TURN are positive and significant, which confirms that the larger the turnover, the higher the idiosyncratic risk.
Furthermore, during the crisis, models (7-9) of Tables 4 and 5 show that the coefficients of Indep_IO are significantly negative, which indicates that during the crisis, the higher proportion of shares held by Indep_IO contribute to a lower idiosyncratic risk for corresponding company stock returns. However, Grey_IO, Domes_IO, and QFII_IO have no significant effects on the idiosyncratic risks of firms during the crisis period.
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Effect of Institutional Ownership on CG
Next, this study investigates the effect of institutional investment on corporate governance. In this study, we had an interest in whether institutional investment affects the proportion of equity held by the top 10 shareholders and the senior management (directors, supervisors, and executives) of the firm that institutional ownership invest in. Furthermore, we were interested in the effect on the personnel change of the first shareholder and the CEO (as agent or dismissal). Table 6 reports the regression results when the dependent variable is the proportion of the equity of the top 10 shareholders. This study finds that in the period of 2005-2016, models (1) (2) (3) show that the coefficients of all institutional ownerships are significantly positive. In the three sub-periods, the results are also positively significant. These results also provide some further information about the firm-level. This study finds that SIZE and TURN have different effects on the top 10 shareholders. The coefficients of SIZE are significantly positive in all models (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) , but the coefficients of TURN are all significantly negative in all models (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . These results indicate that the bigger the firm, the more equity held by the top 10 shareholders, but the larger the turnover, the less equity held by the top 10 shareholders. Table 7 reports the regression results when the dependent variable is the proportion of the director, supervisor, and executive. This study finds that in the period from 2005 to 2016, the results are different than those for the top 10 shareholders. In Table 7 , models (1) (2) (3) show that the coefficients of Indep_IO and Domes_IO are significantly negative. Then this study separates the sample data into three periods, the pre-crisis from 2005 to 2007, the crisis from 2008 to 2009, and the post-crisis from 2010 to 2016. In the period from 2008 to 2009, as models (7) (8) (9) show, all institutional ownerships have no significant effects on the senior shareholders. Furthermore, Table 7 shows some information about the firm-level. This study finds that in the two periods pre-and post-crisis, the coefficients of SIZE, TURN, and LEV are reversed. For instance, the coefficients of SIZE in models (1-3) are significantly positive, but in models (10) (11) (12) , the coefficients of SIZE are significantly negative. This means that after the financial crisis, the larger the firm, the less equity held by the director, supervisor, and executives.
On the other hand, for the effects on personnel change, the results show that the relationship of institutional ownership with a personnel change of the first shareholder and CEO is negative and insignificant. This result indicates that institutional investors, as major shareholders, are not involved in personnel changes and maintain the independence of corporate governance. This effect is the same for the whole period or for three segment periods. Therefore, we show only the results for the entire period in Table 8 . Because this regression is a binary logic panel model, we used the STATA program to generate the results of Table 8 .
These results for corporate governance prove as a large professional ownership that institutional investors improve the quality of corporate governance. Institutional investors are one of the company's most important shareholders, suppressing the equity of senior shareholders after the financial crisis, while maintaining the neutrality of supervision. -2016) , respectively. 5. The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively. 6. The value of the robust standard error corresponding to each coefficient is listed in the parentheses below that coefficient. , respectively. 5. The superscripts ***, **, and * indicate the coefficient is significant at 0.1%, 1%, and 5% levels, respectively. 6. The value of robust standard error corresponding to each coefficient is listed in the parentheses below that coefficient. The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively. 6. The value of the robust standard error corresponding to each coefficient is listed in the parentheses below that coefficient.
Endogeneity Test
This study uses the first stage F-statistic to check whether the estimators are not biased. Alternatively, if endogeneity exists in the panel regression model, this study uses an instrumental variable (IV) regression to obtain a consistent estimation. However, a valid instrumental variable must satisfy two conditions: instrumental relevance and instrument validity. If the instrument Z it satisfies the conditions of instrument relevance and instrument validity, then the coefficient β 1 can be estimated using an IV estimator called the two stage least squares (2SLS). The two stage least squares estimator is calculated in two stages. In this study, we assume that only one endogenous regressor X 1,it exists in the model, and this study also uses only one instrumental variable Z it . The instrument we use in this test is INDEP/DIREC, representing the percentage of independent directors on the board of directors.
This study uses the first-stage F-statistic to check for weak instruments when there is a single endogenous regressor. Because there is a single endogenous regressor, a first stage F-statistic lower than 8.96 indicates that the instruments are weak, in which case, the 2SLS estimator is biased. A value larger than 10 indicates that the model is well specified [42, 43] . Table 9 lists the empirical results of the panel two-stage least squares (2SLS) model of one endogenous variable with one instrumental variable and control variables. The results of all 2SLS estimators are consistent with the results of OLS listed in Table 3 (Model 1). In the first stage, this study finds that all coefficient values of the instrument Z it are significant. Moreover, all values of the first stage F-statistic are greater than 8.96, indicating that a weak instrument does not exist. In other words, the 2SLS estimator is not biased. Subsequently, this study executes the second stage regression of 2SLS. The value of the adjusted R 2 for the second stage regression of 2SLS is equal to 0.305, which is almost the same as that for Model 1 (i.e., R 2 = 0.306). In the same way, this study also tested the endogenous problem of the dependent variable of the top 10 shareholder and senior shareholder. In the results shown in Tables 10 and 11, R 2 for the second stage regression of 2SLS is less than our results for the panel regression. Hence, this study concludes that all empirical results listed in the above sequential tables deserve to be believed. Table 9 are obtained from those of Model 1 in Table 3 . First stage F denotes the first stage F-statistic, and its degree of freedom is (1, 18379) for all cases in this table. The Instrumental variable Zi in this table is INDEP/DIREC, representing the percentage of independent directors on the board of directors. The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively. Table 11 are obtained from those of Model 1 in Table 7 . First stage F denotes the first stage F-statistic, and its degree of freedom is (1, 18379) for all cases in this table. The Instrumental variable Zi in this table is INDEP/DIREC, representing the percentage of independent directors on the board of directors. The superscripts ***, **, and * indicate that the coefficient is significant at 0.1%, 1%, and 5% levels, respectively.
Conclusions
This study used annual data to investigate the impact of institutional ownership on stock return volatility, idiosyncratic risks, and corporate governance in China. In order to identify this effect, We employed the panel regression model by using the ordinary least squares (OLS) to first explore the relationship between institutional ownership and stock return volatility. Then, this study used the CAPM one-factor model and the Fama-French three-factor model to analyze the relationship between institutional ownership and idiosyncratic risks and the binary logic panel model to estimate the relationship between institutional ownership and corporate governance. Furthermore, this study compared the empirical results during the pre-crisis, during crisis, and post-crisis periods. We were interested in whether institutional investors have a different effect on the volatility of stock returns, idiosyncratic risks, and corporate governance in the Chinese market. We tried to determine what type of institutional investors help stabilize the individual market effectively. Moreover, this study was interested in which type of institutional ownership has the role of stewardship.
The empirical results show that independent institutions and domestic institutions reduce stock return volatility. The results are consistent with hypothesis 1a and 2a. However, grey institutions and foreign institutions have no significant effects on stock return volatility, so hypotheses 1b and 2b could not be confirmed.
For the effect on the idiosyncratic risks of stock, the empirical results of the CAPM one factor and the Fama-French three-factors models show that independent institutions reduce the idiosyncratic risks of stocks in the periods during the crisis. However, grey institutions and foreign institutions have no significant effect on the idiosyncratic risk in all three periods.
The empirical results of the effects on corporate governance show different effects on the top 10 shareholders, senior shareholders, and the personnel change of the first shareholder and CEO. For the top 10 shareholders, all institutional ownerships have a significantly positive effect, but for senior shareholders, this effect is reversed, and independent and domestic institutional ownerships have a significantly negative effect. The effects on the personnel change of first shareholder and CEO are not significant.
With this research, we have a clearer understanding of the behavior of institutional investors in the Chinese market. Independent institutional investors have exercised their supervisory responsibilities as active ownership, and this kind of stewardship behavior of independent institutional investors was more obvious during post-crisis. On the other hand, in the regression of the CAPM one-factor models, domestic institutional investors effectively reduce the idiosyncratic risks before the financial crisis. As for foreign institutions, the performance of their supervision in the periods of pre-crisis, during crisis, and post-crisis is not obvious. On the other hand, for corporate governance, institutional ownership, as a form of large professional ownership, improves the quality of corporate governance. Institutional investors are one of the company's most important shareholders, suppressing the equity of senior shareholders after the financial crisis, while maintaining the neutrality of supervision.
We sought to explore the sustainability of institutional investors and stable economic growth in developing countries from a holistic perspective. Continuing the previous research, from the perspective of sustainable development, Lin et al. [10] studied the behavior of institutional investors from the external market environment. This study explores the contribution of institutional investors in the market environment. Both parts of this study have effectively proven that, in independent institutions, the role of stewardship in both the external market environments supports national policies and the internal market environment for financial stability and corporate governance.
However, foreign institutional investors who are active in both institutions have no obvious effect on the role of housekeepers in China, which is inconsistent with previous scholars' research [26, 36] . This study believes that the reason for this result is related to the degree of China's openness to foreign investment. Although the amount of investment in foreign institutions has increased significantly during the study period (2005-2016), its proportion among the total institutional investors is still small (1.68%). Therefore, in order for foreign institutional investors to play the role of stewards, it will be necessary for developing countries to be open to foreign investment institutions. The continued clarity of national policies is also an indispensable factor for attracting foreign institutional investors. The increase in active institutional investors will have a sustainable effect on national policy and market stability, as well as investor profitability.
